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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display system which 
can properly reproduce a target color even when an image is displayed 
for a long period. 

SOLUTION: A timer part 450 measures the cumulative illumination time 
(t) of a light source 410 and a device color area management part 436 
corrects a device color area according to the cumulative illumination 
time (t). A 3D-LUT correction part 432 is used to correct 3D-LUT in a 
3D-LUT storage part 422 according to an XYZ value from a target color 
area management part 434 and an XYZ value from the device color area 
management part 436. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image display system which changes the image information used in order to display an image so that a 
target target color may be reproduced, and displays an image the time check which measures the operating time of an 
image display means to display said image, and the image display means concerned - a means and the time check 
concerned » the time check of a means, while said operating time judges whether it is beyond predetermined time based 
on information the case where said operating time is beyond predetermined time — said time check ~ based on 
information and the target color-gamut information which shows the color gamut of said target color, so that said target 
color may be reproduced Said image display means is an image display system characterized by displaying an image 
based on the image information changed by said conversion means including an amendment means to amend the 
information for image transformation, and a conversion means to change said image information based on said 
information for image transformation. 

[Claim 2] It is the image display system characterized by said information for image transformation containing a three- 
dimension look-up table in claim 1 . 

[Claim 3] either of claims 1 and 2 — setting — said image display means — the light source — containing — said time 
check — a means — the luminescence time amount of said light source ~ measuring — said time check — the image 
display system characterized by generating information. 

[Claim 4] the case where said operating time of said amendment means is beyond predetermined time in either of claims 
2 and 3 — said time check — the image display system characterized by including a means to amend said three- 
dimension look-up table, based on a means to amend the device color-gamut information which shows the color gamut 
of said image display means, said target color-gamut information, and said device color-gamut information, based on 
information. 

[Claim 5] either of claims 1-4 — setting - said image display means and said time check - the image display system 
characterized by including the projector which has a means, said amendment means, and said conversion means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display system which changes image information and 

displays an image so that a target color may be reproduced. 

[0002] 

[A background technique and Object of the Invention] For example, in order to reproduce the color of the image set by 
liking of a user as a target color, based on a user's selection and the color gamut (it is also called a reappearance region.) 
of an image display means, there is an image display system which changes image information, such as an RGB code, 
and displays an image. 

[0003] However, while time amount passes, as for the light source which is a part of image display means, 
luminescence capacity etc. declines. For this reason, when image information is changed with the application of the 
color gamut of the initial state of an image display means, a target color may be unable to be reproduced appropriately. 
[0004] This invention is made in view of the above-mentioned technical problem, and the purpose is in offering the 
image display system which can reproduce a target color appropriately in consideration of degradation with the passage 
of time. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the image display system 
concerning this invention In the image display system which changes the image information used in order to display an 
image so that a target target color may be reproduced, and displays an image the time check which measures the 
operating time of an image display means to display said image, and the image display means concerned ~ a means and 
the time check concerned - the time check of a means, while said operating time judges whether it is beyond 
predetermined time based on information the case where said operating time is beyond predetermined time - said time 
check — based on information and the target color-gamut information which shows the color gamut of said target color, 
so that said target color may be reproduced Said image display means is characterized by displaying an image based on 
the image information changed by said conversion means including an amendment means to amend the information for 
image transformation, and a conversion means to change said image information based on said information for image 
transformation. 

[0006] according to this invention — the operating time of an image display means - measuring — the time check 
concerned — based on information (for example, accumulation value of the operating time of the light source), the color 
of the suitable image in consideration of degradation with the passage of time is reproducible by amending the 
information for image transformation. 

[0007] In addition, as image information, a RGB analog signal, a RGB digital signal, etc. correspond, for example. 
Moreover, as information for image transformation, a look-up table, the matrix for image transformation, etc. 
correspond, for example. 

[0008] Moreover, a target color is determined by selection of the image information inputted, the information added to 
the image information concerned, and a user etc. For example, if the image information inputted is sRGB, let sRGB be a 
target color. 

[0009] Moreover, as for said information for image transformation, it is desirable that a three-dimension look-up table is 
included. 

[0010] According to this, since a three-dimension look-up table (henceforth "3D-LUT") is what matches all the image 
information inputted with the image information for an output, it can also reproduce a part with high saturation 
correctly. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tranjweb_cgi_ejje 



3/23/2004 



Page 2 of 6 



[001 1] namely, - for example, amendment of as opposed to [ although it is also possible to use a color temperature as 
said information for image transformation, when amending using a color temperature ] white - following - others 
(dragged) a color will also be amended (passively). 

[0012] On the other hand, when amending using 3D-LUT as said information for image transformation, regardless of 
saturation, suitable amendment can be performed in all (it is discrete) colors according to an individual. Since a device 
color gamut and a target color gamut are appropriately matched by performing color-gamut compression by 3D-LUT 
since it is especially located around a color gamut about the color of high saturation, the color reproduction more near a 
target color becomes possible. 

[0013] moreover, said image display means — the light source - containing - said time check — a means - the 
luminescence time amount of said light source — measuring — said time check — it is desirable to generate information. 
[0014] since the part most influenced of degradation with the passage of time among image display means is the light 
source - the luminescence time amount of the light source measuring - a time check — generating information — the 
time check concerned -- in the image processing of the latter part where information is used, suitable processing in 
consideration of degradation with the passage of time can be performed. 

[0015] In addition, as a part which is easy to be influenced of degradation with the passage of time which constitutes an 
image display means, the part which is equivalent to the optical path of a polarizing plate etc. besides the light source 
corresponds. 

[0016] moreover, the case where said operating time of said amendment means is beyond predetermined time - said 
time check — it is desirable to include a means to amend said three-dimension look-up table, based on a means to amend 
the device color-gamut information which shows the color gamut of said image display means, said target color-gamut 
information, and said device color-gamut information, based on information. 

[0017] The reproducible range of a color also changes with degradation of an image display means with the passage of 
time. Therefore, a three-dimension look-up table can be amended by amending device color-gamut information using 
the device color-gamut information which suited degradation with the passage of time. Thereby, the color of the suitable 
image in consideration of degradation with the passage of time is reproducible. 

[001 8] moreover, said image display means and said time check - it is desirable that the projector which has a means, 
said amendment means, and said conversion means is included. 

[0019] According to this, the projector which can reproduce the color of the suitable image in consideration of 

degradation with the passage of time is realizable. 

[0020] 

[Embodiment of the Invention] The case where this invention is applied to the presentation system using a liquid crystal 
projector is hereafter taken for an example, and it explains, referring to a drawing. 

[0021] (System-wide explanation) Drawing 1 is the approximate account Fig. of the presentation system using the laser 
pointer 50 concerning an example of this operation gestalt. 

[0022] The image for predetermined presentations is projected from the projector 20 of a screen 10 mostly prepared in 
the transverse plane. A presenter 30 performs the presentation to a third person, pointing to the location of a request of 
the image of the image display field 12 which is a viewing area-ed on a screen 10 with the spot light 70 projected from 
the laser pointer 50. 

[0023] If such a presentation is repeatedly performed over the long period of time, the luminescence capacity of the 
light source of a projector 20 etc. declines gradually, and it becomes impossible to reproduce, the color, i.e., the target 
color, of the image which the presenter 30 meant. 

[0024] This is because the information for image transformation for changing the RGB code inputted into a projector 20 
is used with an initial state, although degradation of the light source etc. with the passage of time has occurred. 
[0025] Since it generally differs from the color gamut (henceforth a "target color gamut") of the color of a target image, 
and a color gamut (henceforth a "device color gamut") reproducible by the projector 20, it is necessary to use the 
information for image transformation for matching a device color gamut and a target color gamut so that a target color 
can be reproduced. 

[0026] However, when degradation with the passage of time occurs, a device color gamut will change with the passage 
of time. 

[0027] Drawing 2 is drawing showing the color gamut in the predetermined hue concerning an example of this 
operation gestalt, drawing 2 (A) shows the target color gamut and device color gamut of an initial state, and drawing 2 
(B) is drawing showing a target color gamut and a device color gamut when predetermined time passes. 
[0028] In dr aw ing 2 (A) and drawing 2 (B), a continuous line shows a target color gamut and a broken line shows a 
device color gamut. A target color gamut and a device color gamut are triangles-like, the left part of both triangles is in 
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the condition of having lapped, and the way of a target color gamut is in the condition larger than a device color gamut. 
Moreover, in drawing 2 (A) and drawing 2 (B), a lengthwise direction shows lightness and a longitudinal direction 
shows saturation. 

[0029] In addition, in fact, since a color gamut is a three-dimension-color gamut which consists of lightness, saturation, 
and a hue, the left part of the triangle shown in drawin g 2 (A) and drawing 2 (B) is the shaft of lightness, and the same 
triangle as the surrounding circumferencial direction of this shaft exists innumerably. And this circumferencial direction 
serves as a hue. 

[0030] As shown in drawin g 2 (A), when reproducing the target color shown the point P in a target color gamut, Point P 
is matched with the point P0 in a device color gamut by the initial state (t= 0). With the gestalt of this operation, such 
matching is performed using 3D-LUT. Moreover, generally matching of such a color gamut is called color-gamut 
mapping (it is also called color-gamut compression.). In addition, as the technique of color-gamut mapping, various 
technique, such as lightness maintenance mapping, saturation maintenance mapping, primary color point maintenance 
mapping, and tristimulus-values maintenance mapping, can be used. 

[0031] As shown in drawin g 2 (B), when the time amount tl (for example, 1000 hours) which is extent to which the 
luminescence capacity of the light source falls passes, compared with the condition of drawing 2 (A), the device color 
gamut is contracted on the left. That is, the saturation of a device color gamut is falling. 

[0032] For this reason, Point P is matched with the point PI in a device color gamut when reproducing the target color 
of the point P describing above. There is a point PI in the direction where saturation is lower than the point P0 shown in 
drawing 2 (A). 

[0033] Therefore, after time amount tl has passed, even if it uses 3D-LUT which generated as a premise the condition 
which shows in drawing 2 (A), suitable color-gamut mapping is not performed and a target color cannot reappear 
appropriately. 

[0034] When specifically reproducing the target color shown with Point P, since it is longer than segment P-P0, even if 
3D-LUT which made segment P-P0 the amount of amendments is used for segment P-Pl, since the amount of 
amendments is insufficient, a target color cannot reproduce it appropriately. 

[0035] With the gestalt of this operation, the accumulation value of the lighting time amount of the light source is 
grasped, a device color gamut is grasped using the accumulation value concerned, and based on the device color gamut 
in the time concerned, by amending 3D-LUT, even when aging happens, the target color is reproduced appropriately. 
[0036] (Explanation of functional block) Next, functional block of the image-processing section in the projector 20 for 
realizing such a function is explained. 

[0037] Drawing 3 is the functional block diagram of the image-processing section in the projector 20 concerning an 
example of this operation gestalt. 

[0038] The input signal processing section 401 into which the image-processing section inputs each signal of RGB, The 
transducer 420 which inputs and changes the RGB code outputted from the input signal processing section 401, the time 
check which measures the operating time of the amendment section 430 which amends 3D-LUT, the light source 410, 
and the light source 410 - with the section 450 It is constituted including the output signal processing section 405 which 
performs and outputs predetermined processing to the RGB code outputted from a transducer 420, and the L/V (light 
valve) mechanical component 406 which inputs the RGB code outputted from the output signal processing section 405. 
In addition, the light source 410 and the L/V mechanical component 406 are a part of image display means. 
[0039] The input signal processing section 401 is constituted including the A/D-conversion section 440 which changes 
each analog video signal of Rl, Gl, and Bl into each digital video signal of R2, G2, and B-2. 
[0040] Moreover, the transducer 420 is constituted including the 3D-LUT storage section 422. The 3D-LUT storage 
section 422 has memorized 3D-LUT. Since this 3D-LUT has the shape of a cube which holds n matching information to 
one side, it holds the matching information on the shape of a grid of a nxnxn individual on the whole. In addition, when 
each digital video signal of R2, G2, and B-2 does not correspond to the point on the grid of a nxnxn individual, 
matching is made by interpolation processing of linear interpolation etc. 

[0041] And a transducer 420 changes each digital video signal of R2, G2, and B-2 into R3, G3, and each digital video 
signal of B3 using 3D-LUT in the 3D-LUT storage section 422. 

[0042] Furthermore, a transducer 420 inputs R3 changed signal, G3 signal, and B3 signal into the output signal 
processing section 405. The output signal processing section 405 is constituted including the D/A transducer 441. The 
D/A transducer 441 changes R3 inputted signal, G3 signal, and B3 signal into an analog signal, and outputs them to the 
L/V mechanical component 406 as R4 signal, G4 signal, and a B4 signal. 

[0043] Based on R4 signal, G4 signal, and B4 signal, the L/V mechanical component 406 drives a liquid crystal light 
valve, and adjusts the permeability of the light from the light source 410. And a projection indication of the image is 
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given by projecting light from the light source 410, where suitable adjustment is made. 
[0044] next, a time check - the section 450 and the amendment section 430 are explained. 

[0045] a time check - the section 450 — the accumulation operating time of the light source 410 — measuring - this 

time amount t ~ a time check it considers as information and outputs to the amendment section 430. 

[0046] The amendment section 430 is constituted including the 3D-LUT amendment section 432 which amends 3D- 

LUT in the 3D-LUT storage section 422, the target color-gamut Management Department 434 which manages the target 

color-gamut information which shows the color gamut of a target color, and the device color-gamut Management 

Department 436 which manages the device color-gamut information which shows the color gamut of an image display 

means. 

[0047] the device color-gamut Management Department 436 - a time check - the time amount t which is information 
being based - time amount t - passing ~ the time - degradation - generating — predetermined time — the above — it is 
- a case - device color-gamut information — amending . Device color-gamut information can be expressed for 
example, with a XYZ value. Device color-gamut information is data in which the range of the color which can display 
an indicating equipment (device) is shown. Specifically, device color-gamut information is described by the group 
(henceforth a XYZ value) of tristimulus values. Furthermore, device color-gamut information also has data of the RGB 
value (R3 in drawing 3 , G3, value of B3) which an indicating equipment needs, in order to display the color 
corresponding to these XYZ values. That is, device color-gamut information also shows the relation between a XYZ 
value and a RGB value. In addition, the relation between a XYZ value and a RGB value not only may differ for every 
display, but may differ also depending on the accumulation time (accumulation light time amount of the light source) of 
a display. 

[0048] When the above-mentioned predetermined time tl passes, the device color-gamut Management Department 436 
grasps the device color gamut shown in drawing 2 (A) according to an initial state as a device color gamut shown in 
drawing 2 (B), and, specifically, updates a XYZ value. In addition, as shown in drawing 3 , only the number as the 
number of the lattice points of 3D-LUT (here n3) with the same XYZ value which is one of the device color-gamut 
information is prepared. Moreover, each of the group of the contents of the array Xi in dr awing 3 (t), the contents of the 
array Yi (t), and the contents of the array Zi (t) is equivalent to a XYZ value, and the sequence of those arrays is 
equivalent to the relation between a XYZ value and a RGB value. However, i is the integers from 1 to n3. That is, 
although the color gamut was expressed with two-dimensional at drawing 2 (A) and drawin g 2 (B) for the facilities of 
explanation, an actual color gamut is grasped by the three dimension. 

[0049] In addition, the information which the relation between the lighting time amount of the light source 410 and the 
amount of amendments of device color-gamut information conducts an experiment etc. beforehand, and shows the 
device color-gamut Management Department 436 the relation concerned is memorized. 

[0050] Thus, the XYZ value which changes with time amount t is outputted to the n three-piece 3D-LUT amendment 
section 432 according to the lattice point of 3D-LUT. 

[0051] Moreover, the XYZ value whose target color-gamut Management Department 434 is also target color-gamut 
information is outputted to the n three-piece 3D-LUT amendment section 432. Target color-gamut information has the 
data which express a target color gamut with a XYZ value, and data in which the relation of the XYZ value and RGB 
value (R2 and G2 in drawing 3 , B-2) is shown. In addition, each of the group of the contents of the array Xj in drawing 
3 (t), the contents of the array Yj (t), and the contents of the array Zj (t) is equivalent to a XYZ value, and the sequence 
of those arrays is equivalent to the relation between a XYZ value and a RGB value. However, j is the integers from 1 to 
n3. 

[0052] In addition, a target color gamut is determined by selection of the image information inputted into the input 
signal processing section 401, the information added to the image information concerned, and a user etc. For example, if 
a user chooses NTSC system, the color in NTSC system will be made into a target color, and if a PAL system is chosen, 
let the color in a PAL system be a target color. Furthermore, for example, if the image information inputted into the 
input signal processing section 401 is sRGB, let sRGB be a target color. 

[0053] The 3D-LUT amendment section 432 generates the n3 piece RGB value arranged at each lattice point of 3D- 
LUT using the algorithm of color-gamut mapping mentioned above based on the XYZ value inputted from the XYZ 
value inputted from the target color-gamut Management Department 434, and the device color-gamut Management 
Department 436. 

[0054] And the 3D-LUT amendment section 432 outputs an n3 piece RGB value to the 3D-LUT storage section 422, 
and amends 3D-LUT of the 3D-LUT storage section 422. 

[0055] 3D-LUT which is the information for image transformation based on the operating time of the light source 410 
as mentioned above is amended. 
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[0056] In addition, as hardware used for each part mentioned above, the following are applicable, for example. 
[0057] as the input signal processing section 401 — as the transducers 420, such as an A/D converter, as the output- 
signal processing sections 405, such as RAM and CPU, as the L/V mechanical components 406, such as a D/A 
converter, -- time checks, such as a liquid crystal light valve drive driver, - as the section 450, a timer etc. is realizable, 
for example, using an image-processing circuit etc. as the amendment section 430. In addition, you may realize in 
hardware like a circuit and these each part may be realized by software like a driver. 

[0058] (Flow of processing) Next, it explains that an image processing flows using each part mentioned above. 

[0059] Drawing 4 is a flow chart which shows the flow of the processing in the image display concerning an example of 

this operation gestalt. 

[0060] As mentioned above, the light source 410 is turned on and a projection indication of the image is given through 
the L/V mechanical component 406 by inputting an RGB code into the input signal processing section 401 (step S2). 
[0061] a time check - the section 450 measures the accumulation lighting time amount t of the light source 410 (step 
S4). 

[0062] and the device color-gamut Management Department 436 - a time check - it judges whether the accumulation 
lighting time amount t measured by the section 450 is over predetermined time (step S6). 

[0063] When it is over predetermined time, the device color-gamut Management Department 436 amends the XYZ 
value which is device color-gamut information so that a target color can be reproduced in consideration of degradation 
in the accumulation lighting time amount of the light source 410 (step S8). 

[0064] Moreover, when it is over predetermined time, the 3D-LUT amendment section 432 generates a RGB value 
based on the target color-gamut information (XYZ value) from the target color-gamut Management Department 434, 
and the device color-gamut information (XYZ value) from the device color-gamut Management Department 436 by 
inputting the XYZ value amended from the device color-gamut Management Department 436. And the 3D-LUT 
amendment section 432 amends 3D-LUT in the 3D-LUT storage section 422 using the generated RGB value (step S10). 

[0065] And in this condition, since it is not termination (step SI 2) of image display, by turning on the light source 410, 
where 3D-LUT is amended, amendment reflecting the fall of the lighting capacity of the light source 410 is performed, 
and a projection indication of the image is given in the color near a target color (step S2). 
[0066] And when image display is completed (step SI 2), processing of steps S2-S10 is ended. 

[0067] As mentioned above, according to the gestalt of this operation, the color of the suitable image in consideration of 
degradation with the passage of time is reproducible by measuring the operating time of the light source 410 which is an 
image display means, and amending 3D-LUT based on the accumulation value of the operating time of the light source 
410. 

[0068] Moreover, regardless of saturation, suitable amendment can be performed in all (it is discrete) colors according 
to an individual by amending 3D-LUT. Since a device color gamut and a target color gamut are appropriately matched 
by performing color-gamut compression by 3D-LUT since it is especially located around a color gamut about the color 
of high saturation, the color reproduction more near a target color becomes possible. 

[0069] (Modification) Although the gestalt of the suitable operation which applied this invention has been explained 
above, application of this invention is not limited to the example mentioned above. 

[0070] For example, not only when the lighting time amount of the light source 410 goes through one predetermined 
time, but when it goes through two or more predetermined setup times (for example, 1000 hours, 2000 hours, 4000 
hours), according to the setup time concerned, device color-gamut information and 3D-LUT may be amended. 
[0071] Moreover, neither device color-gamut information nor 3D-LUT is amended, but two or more device color-gamut 
information and two or more 3D-LUTs are prepared, and when the lighting time amount of the light source 410 exceeds 
predetermined time, the method which chooses the device color-gamut information to apply and 3D-LUT may be 
adopted. 

[0072] However, in the case of this method, the method which amends the device color-gamut information mentioned 
above from amending only when required storage regions 1 increasing in number and the predetermined setup time pass 
is more desirable. 

[0073] Moreover, although the information for image transformation mentioned above was 3D-LUT, the matrix for 
color conversion may be used for it. 

[0074] Furthermore, besides light source 410, the operating time of a polarizing plate and the equipment which is in an 
optical path from the light source 410 of a light valve etc. may be measured, and device color-gamut information may 
be amended based on this measurement value. 

[0075] Moreover, this invention is applicable to the image display system which used CRT (Cathode Ray Tube), PDP 
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(Plasma Display Panel), FED (Field Emission Display), EL (Electro Luminescence), a direct viewing type liquid crystal 
display, etc. besides the image display system using the liquid crystal projector mentioned above. 
[0076] Of course, this invention is effective also when performing a meeting, medicine, the design fashion field, 
operating activities, commercials, education, and image display in general images, such as a movie, TV, video, and a 
game, etc. further besides the presentation mentioned above. 

[0077] Moreover, the A/D-conversion section 440 is unnecessary when an input signal (Rl, Gl, Bl) is a digital format, 
and when the D/A transducer 441 also has a good output signal (R4, G4, B4) at a digital format, it is unnecessary. As for 
these, it is desirable to apply if needed with the input unit to apply or an output unit. 

[0078] In addition, the image display device (for example, projector 20) of a simple substance may realize, and two or 
more processors may realize dispersedly the function of the image-processing section of a projector 20 mentioned above 
(it is distributed processing with a projector 20 and PC). 

[0079] Moreover, it is also possible to realize some image display systems mentioned above using information storage 
media (for example, CD-ROM, DVD-ROM, HDD, RAM, etc.). 

[0080] Furthermore, although the example mentioned above explained the example which applied the projector of a 
front projection mold, it is also possible to apply the projector of a tooth-back projection mold. 
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[Drawing 4] 
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